Omega-3 polyunsaturated fatty acids improve the antioxidative defense in rat astrocytes via an Nrf2-dependent mechanism.
Neuronal tolerance to hypoxia and nutrient defficiency highly depends on GSH levels and antioxidant enzyme activity in astrocytes. Omega-3 polyunsaturated fatty acids (ω-3PUFA) enhance antioxidant defence in different cells. The aim of present study was to investigate if ω-3PUFA improve antioxidant status in astrocytes. Rat primary astrocytes were incubated for 24h with DHA and EPA (30μM), then lysed, fractioned and fatty acids were determined by gas chromatography. GSH and protein thiols were assayed by enzymatic methods. Glutamate cysteine ligase (GCL), glutathione synthetase (GS), glutathione peroxidase 4 (GPx4) and Nrf2 protein expression was validated by Western blot. Intracellular ROS level using H2DCF-DA, and Nrf2 activation by ELISA were measured. Incubation of cells with DHA doubled DHA, not EPA content in the membranes, and incubation with EPA increased both fatty acids content compared to control. However, both ω-3PUFAs reduced ROS generation in dose-dependent manner in basal condition and in H2O2-treated cells, and significantly increased GSH, GCL and GPx4 levels. The thiols level was higher only in DHA-treated cells. DHA and EPA activated Nrf2 in a dose-dependent manner but p38MAPK-Nrf2 activation was found only in DHA-enriched astrocytes. Both ω-3PUFA improved the antioxidant defense in astrocytes via an Nrf2-dependent mechanism, however, upstream pathways of Nrf2 activation may depend on proportion of DHA to EPA incorporated into membrane phospholipids. These results suggest that enrichment of astrocytes with ω-3PUFA may better protect neurons during harmful conditions.